CHAPTER VII

FURNACES AND ACCESSORY APPARATUS

Most of the improvements which have marked the development
of modern practice in metallurgy have been mechanical. Fur-
naces have been altered in form and increased in capacity, and
machinery has been introduced and improved to meet the increas-
ing demands for larger yields of metal. Metallurgical processes
are primarily chemical, the first problems which they present in-
volving principles in chemistry. Application is made of these
principles in the intelligent selection of materials for constructing
furnaces, in the use of fuel, and in the isolation of metals from
their compounds. Improvements in metallurgical processes, as
above indicated, have been largely the work of engineers.

For that all important part of the furnace, the lining, a ma-
terial of reasonable cost is selected that wilt best stand the con-
ditions inside the furnace. As a means of preserving the linings
of furnaces water cooling is often resorted to, especially if the
lining is exposed to the scarifying action of molten materials.
One method of cooling is to introduce hollow blocks of metal
into the furnace wall, maintaining a circulation of cold water
through the blocks. Another method is to line the wall on the
outside with a water jacket, L <*., a shell of metal through which
water is circulated. In some instances the refractory lining is
dispensed with altogether and the water jacket substituted,

On account of the high cost of most refractory materials the
outer walls and foundations of furnaces are commonly built of
brick, concrete or stone. In most furnaces the masonry is reen-
forced with iron. ()ne method of supporting the brick work is to
construct a frame of iron or steel beams and tie-rods. The beams
are set vertically or horizontally against opposite walls and se-
cured with the tie-rods. Metal bands may be used for supporting
round structures. It is often necessary to provide a means of
tightening and loosening the framework on account of the con-
traction and expansion of the walls. Furnace walls are most